Synthesis of gem-difluorides from aldehydes was effectively achieved using DFMBA and Et 3 N-3HF under microwave irradiation or conventional thermal heating.
N,N-diethyl-α,α-difluoro-(m-methylbenzyl)amine (DFMBA) under microwave
irradiation [19, 20] . We wish to report here an application of DFMBA for synthesis of the gem-difluoro compounds from the aldehydes.
Result and discussion
The reaction was carried out using a microwave oven for organic synthesis which can keep the temperature in the oven constant during the reaction by controlling the power. When p-t-butylbenzaldehyde (1a) was subjected to the reaction with DFMBA under microwave irradiation at 180 °C for 20 min, the expected gem-difluoro compound (2a) could be obtained in 61 % yield but 1a still remained in the reaction mixture (Entry 1 in Table 1 ). Additional use of Et 3 N-3HF as a fluoride source was found to be effective to accelerate the reaction. By the addition of 0.2 eq of Et 3 N-3HF, the yield of 2a could be improved to 89 % (Entry 2). The best result was obtained by using 1 eq of Et 3 N-3HF and 2 eq of DFMBA to 1a, and 2a was obtained in 96 % yield (Entry 3). When the reaction was carried out using 1.5 eq of DFMBA (Entry 4), at lower temperature (Entry 5), or for a shorter time (Entry 6), the yields of 2a decreased.
When the reaction mixture was heated by a conventional oil bath at 180 °C for 20 min, the yield of 2a slightly decreased (Entry 7). However, in this reaction, the effect of microwave was not so clear as in the previous cases [19, 20] . Under similar reaction conditions, various aromatic aldehydes (1a-e) and aliphatic aldehydes (1f-j) could be converted to the corresponding gem-difluoro compounds (2a-j) in high to good yields (Table 2) . Under the reaction conditions, the ester group (1c, 1i), alkoxy group (1b, 1e), hydroxyl group (1d), and double bond (1g, 1h, 1j) remained unchanged. The reaction of DFMBA with ketone is very slow under the reaction conditions. When a mixture of benzaldehyde and acetophenone was subjected to the reaction with DFMBA and Et 3 N-3HF, the benzaldehyde was selectively converted to difluoromethylbenzene and most of the acetophenone remained unchanged. Therefore, in the reaction with 4-formylbenzophenone (4), which has both ketone and aldehyde groups in the molecule, the aldehyde group was selectively converted to the gem-difluoride and 4-difluoromethylbenzophenone (5) could be obtained in 92 % yield (Scheme 1).
Under the reaction conditions, the conversion of the ketone part to the gem-difluoride was observed by 19 FNMR only in low yield (< 3 %). 
Experimental

General methods
The melting points were measured with a Yanagimoto micro melting-point apparatus and are uncorrected. The IR spectra were recorded using a JASCO FT/IR-410. 
Preparation of DFMBA
DFMBA was prepared by a modification of reported procedure [22] . To a successively. The mixture was stirred at room temperature for 2 h and a generated precipitate was removed by filtration. The precipitate was washed with CH 2 Cl 2 (100 ml) and the combined filtrate was concentrated under reduced pressure. A hexane (100 ml) was added to the residue and the generated solid was removed by filtration again. The solid was washed with a hexane (50 ml) and the filtrate was concentrated under reduced pressure. The distillation of the residue gave DFMBA (12.6 g, 59
mmol) in 82 % yield. Bp 81-83 °C / 4 mmHg. Glassware can be used. All operations should be carried out under minimum contact to moisture. Hz, 2C, C-2, C-6), 153.98 (C-4). 
Synthesis of p-difluoromethyl-t-butylbenzene (2a)
[
1-Difluoromethyl-3,4-Dimethoxybenzene (2b)
Methyl p-difluoromethylbenzoate (2c)
White solid. 
2,6-Di-t-butyl-4-difluoromethylphenol (2d)
